Gene expression of sex-determining factors and steroidogenic enzymes in the chicken embryo: influence of xenoestrogens.
Many genes involved in gonadal development have been proposed for mammals. To elucidate if those genes play any critical role in sexual differentiation of the avian gonad, we have examined expressions of the genes for proposed sex-determining factors (SF1, Sox9, DMRT1, Wpkci, and AMH), steroidogenic enzymes (P-450scc, 3beta-HSD, P-450c17, 17beta-HSD and aromatase) and the estrogen receptor in the urogenital system during chicken embryogenesis (days 4-16 of incubation), using a semi-quantitative reverse transcription-polymerase chain reaction. Transcripts of the genes for sex-determining factors except Wpkci and AMH were detected in both sexes but had no sexual dimorphism. Wpkci expression was female specific and constantly high throughout incubation. AMH was expressed in both sexes from the earliest stages but was higher in males than in females after the onset of gonadal differentiation. Expressions of the genes for more downstream enzymes in a steroidogenic pathway, such as P-450c17, 17beta-HSD and aromatase, were clearly higher in females than in males. In particular, 17beta-HSD expression increased in the course of gonadal development in females, whereas it was constantly low in males. Aromatase was highly expressed in females during gonadal differentiation but not in males over the period. In addition, to elucidate the relationship between gene activation during embryogenesis and reproductive abnormalities in wild birds, we examined expressions of these genes in embryos treated with various doses of diethylstilbestrol (DES), as a representative estrogenic compound. DES had no effect on the expressions of all the genes in either sex during the periods of gonadal differentiation (days 8, 12, and 16). Sexual dimorphism of the gene expression for steroidogenic enzymes appeared to be closely related to gonadal development in the chicken embryo, especially in the female. However, all the genes examined here seem unlikely to respond to xenoestrogens.